The four strains Mi265, Mi266, Mi267 and Mi268 were isolated from garden soil at the Genetic Centre of the Swedish University of Agricultural Sciences, Uppsala, Sweden. Strain Mi268 T (l LMG 20113 T l DSM 14420 T ) has been deposited in the Belgian Coordinated Collections of Microorganisms (BCCM) and the Deutsche Sammlung von Mikro-organismen und Zellkulturen (DSMZ). Strain Mi265 (l LMG 20114) has been deposited in the BCCM. Primary isolation was done on MRS agar (Oxoid) in anaerobic jars under a CO # jN # atmosphere (GasPak System ; BBL) at 30 mC (Mi265, Mi266 and Mi267) or at 10 mC (Mi268 T ). All further cultivation was performed at 30 mC in anaerobic jars on MRS agar or in MRS broth (Oxoid) unless not otherwise indicated.
Bacterial DNA was isolated using the DNeasy Tissue Kit (Qiagen). The almost complete 16S rRNA gene for strains Mi265-Mi268 was amplified by using the PCR with domain Bacteria-specific primers (Weizenegger et al., 1992) . The resulting PCR products were purified by using the Qiagen PCR Purification Kit. Both strands of the purified fragments were sequenced according to standard methods. The same primers that were used for the amplification, together with additional customised internal primers, were used for sequencing of the PCR products. The sequences achieved from the new isolates were used for searches in the public databases GenBank (http :\\www. An SDS-PAGE dendrogram is available as supplementary data in IJSEM Online (http ://ijs.sgmjournals.org).
The GenBank accession number for the 16S rRNA gene sequence of strain Mi268 T is AY028260.
ncbi.nlm.nih.gov\) and Ribosomal Database Project II (http :\\www.cme.msu.edu\RDP\html\analyses. html). The sequences representing the best matches were retrieved and then aligned using the   program (Thompson et al., 1994) . For all sequences, approximately 1450 nt were used. A distance matrix was calculated using the  program of the  package (Felsenstein, 1993) with the Kimura two-parameter model, and a phylogenetic tree was constructed with the  program ( package), using the neighbour-joining method. The statistical significance of the grouping was estimated by bootstrapping (1000 replicates) using the programs , ,  and , all of which are from the  package. The phylogenetic tree was displayed by using the  program (Page, 1996) . The cell morphologies of strains Mi265-Mi268 were observed by phase-contrast microscopy. Determination of Gram reactions was performed using the KOH method of Gregersen (1978) . Sugar-fermentation patterns and the hydrolysis of aesculin were determined using the API 50 CHL system (bio-Me! rieux) in duplicate at 30 mC. Lactic acid configuration was determined using a test kit from Boehringer Mannheim. Arginine hydrolysis was determined by the method of Collins & Lyne (1970) . Catalase activity was determined by transferring fresh colonies from MRS agar to a slide glass and adding 5% H # O # . The production of gas from glucose was assayed by growing the bacteria in MRS tubes containing Durham tubes. The production of dextran from sucrose was observed on MRS agar in which glucose had been replaced with 5 % sucrose (Hitchener , 1982) . DNA base composition, DNA-DNA hybridization and electrophoretic analysis of wholecell proteins were performed by BCCM\LMG (Gent, Belgium). The DNA base composition was determined by using HPLC as described by Mesbah et al. (1989) and Logan et al. (2000) . The DNA-DNA hybridizations were performed at 37 mC according to the method described by Ezaki et al. (1989) . The prep- Kandler & Weiss (1986) . † Data from Collins et al. (1993) . ‡ Data from Garvie (1986) . § Data from Tanasupawat et al. (2000) .
aration of whole-cell-protein extracts and the SDS-PAGE analysis were performed as described by Pot et al. (1994) . The digitized and normalized patterns were added to the existing database of SDS-PAGE protein patterns of lactic acid bacteria at the BCCM\LMG Bacteria Collection. Pattern storage and comparison were performed with GelCompar version 4.2 (Applied Maths). Of the 400 digitized points in each densitometric trace, only points 11-317 were used for calculation of the similarities between individual pairs of patterns. The dendrogram is derived from the (unweighted pair group arithmetic average-linkage algorithm) clustering of correlation coefficients of the SDS-PAGE protein patterns. The partial 16S rDNA sequences (i.e. the first 500 bp) from strains Mi265, Mi266, Mi267 and Mi268 T showed 100 % identity. The complete Mi268 T sequence (GenBank accession no. AY028260) was used to search Ribosomal Database Project II ; the highest similarity ranks were found to Weissella kandleri and Weissella confusa (95n5 and 95n3 % similarity, respectively). The sequence was then aligned with the sequences from all members of Weissella and representatives of Lactobacillus and Leuconostoc, and the alignment was used for a tree analysis. This analysis placed Mi268 T in the Weissella cluster and confirmed the close relationship to W. kandleri and the somewhat more distant relationship to W. confusa (Fig. 1) hybridization experiments with strain Mi268 T . The results showed similarity values of 16 and 17 %, respectively, between these strains and Mi268 T . This is clearly below 60 %, which is the lower limit of DNA-DNA homology for the allocation of two isolates to the same species (Johnson, 1984) . The mean GjC content of the DNA of strain Mi268 T was 43 mol %, whilst the corresponding published values for W. kandleri and W. confusa are 39 and 45-47 mol %, respectively (Kandler & Weiss, 1986) . Thus, 16S rRNA sequence analysis, DNA-DNA hybridization and GjC content (mol %) showed that strains Mi265, Mi266, Mi267 and Mi268 T represent a previously undescribed species. We propose that the strains be classified in the genus Weissella as Weissella soli sp. nov., and that strain Mi268 T (l LMG 20113 T l DSM 14420 T ) is taken as the type strain.
Strains Mi265, Mi266, Mi267 and Mi268 T reacted identically in the physiological tests ; their properties are listed in the species description. These properties clearly distinguish Mi265-Mi268 from other Weissella species. Differential characteristics for all known Weissella spp. are summarized in Table 1 . Furthermore, electrophoretic analysis of whole-cell proteins showed that strains Mi265-Mi268 cluster very tightly ( 97 % similarity) and also that they are distinct from other species of Weissella (see the dendrogram in supplementary data in IJSEM Online ; http :\\ijs. sgmjournals.org\). Lactic acid bacteria are most often found in nutrientrich environments such as plant material, fermented food products, and the gastrointestinal tracts of animals, but species from several genera such as Leuconostoc and Lactococcus have also been found in soil (Klijn et al., 1995 ; Kawasaki et al., 1996) . It is not known if these bacteria have a natural habitat in soil or simply arrive with decomposed plant material or faecal matter. No Weissella species have previously been detected in soil. W. soli sp. nov., described in this report, has never been found in other environments, which suggests that soil is the natural habitat of this species.
Description of Weissella soli sp. nov.
Weissella soli (sohli. L. n. solum soil ; L. gen. n. soli of the soil). Cells are Gram-positive, non-motile, non-sporeforming, catalase-negative rods 0n9i1n2-3n0 µm in size, often thickened at one end and occurring singly or in pairs. The cells in a pair are often of different size. After anaerobic growth at 30 mC for 2 days, colonies on MRS agar are 1 mm in diameter ; they are off-white, smooth and convex. Growth on MRS agar occurs both in an aerobic and an anaerobic environment. Obligately heterofermentative and produces mainly lactic acid. Growth occurs between 4 and 40 mC, but not at 42 mC. Acid is produced from -arabinose, ribose, -xylose, -glucose, -mannose, salicine, maltose, melibiose, sucrose, trehalose, -raffinose and -arabitol. Acid is not produced from glycerol, erythritol, -arabinose, -xylose, adonitol, methyl β-xyloside, galactose, -fructose, -sorbose, rhamnose, dulcitol, inositol, mannitol, sorbitol, methyl α-mannoside, methyl α--glucoside, N-acetylglucosamine, amygdalin, arbutin, cellobiose, lactose, inulin, melezitose, amidon, glycogen, xylitol, β-gentiobiose, -turanose, -lyxose, -tagatose, -fucose, -fucose, -arabitol, gluconate, 2-keto-gluconate or 5-keto-gluconate. Aesculin is hydrolysed and arginine is cleaved. No dextran is produced from sucrose. The GjC content of the DNA is 43 mol %. The type strain is Mi268 T (l LMG 20113 T l DSM 14420 T ).
